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S101 ARRANGEMENT OF THE MULTIPLE RECEIVER
ANTENNAE ABOVE THE HORIZONTAL MEASUREMENT
LINE FCR USE IN POSITIONING THE VERTICAL
DISTANCE OF THE MOVING CBJECT

$102 ON THE BASIS OF THE CORRESPONDING
RELATION BETWEEN THE POWER SEQUENCE
STANDARD DEVIATIONS RELATED TO SIGNAL
RECEPTION OF THE MULTIPLE RECEIVER ANTENNAE
AND THE VERTICAL DISTANCE, PRE-CALCULATION OF
THE POWER SEQUENCE STANDARD DEVIATIONS
CORRESPONDING TO DIFFERENT VERTICAL
DISTANCES. AND ESTABLISHMENT OF THE
STANDARD DEVIATION LIST FOR STORING EACH OF
THE VERTICAL DISTANCES AND EACH OF THE
POWER SEQUENCE STANDARD DEVIATIONS
CALCULATED

$103 WHEN VERTICALLY POSITIONING THE MOVING
OBJECT, RECEPTION BY THE MULTIPLE ANTENNAE
OF THE WIRELESS SIGNAL TRANSMITTED BY THE
MOVING OBJECT, THEN CALCULATION OF THE
POWER SEQUENCE STANDARD DEVIATION THERECF

ON THE BASIS OF THE WIRELESS SIGNAL, AND
ACQUISITION OF THE VERTICAL DISTANCE
CORRESPONDING TO THE POWER SEQUENCE
STANDARD DEVIATION BY SEARCHING THE
STANDARD DEVIATION LIST

B 1 /Fig.1

(57) Abstract: Disclosed are a method and device for vertical positioning. The method comprises: arranging multiple receiver anten-
nae above a horizontal measurement line for use in positioning the vertical distance of a moving object; on the basis of the corres -
ponding relation between power sequence standard deviations related to signal reception of the multiple receiver antennae and the
vertical distance, pre-calculating the power sequence standard deviations corresponding to different vertical distances, and establish -
ing a standard deviation list for storing each of the vertical distances and each of the power sequence standard deviations calculated;
when vertically positioning the moving object, the multiple receiver antennae receiving a wireless signal transmitted by the moving
object, then calculating a power sequence standard deviation thereof on the basis of the wireless signal, and by searching the stand -
ard deviation list, acquiring the vertical distance corresponding to the power sequence standard deviation. By pre-calculating the
standard deviations corresponding to the different vertical distances, the present invention solves the problem of vertical positioning
having great amount of calculations, complex algorithm, and requiring extended period of time.
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493t Xt Sk 69 Lo 4o F AP
AR IE B
(K) 5 R3 443EH 5R1. R5%ED | 5 R2. R4IEH

1 6.08276253 6.372597587 6.156500629

2 6.32455532 6.603786792 6.395506235

3 6.708203932 6.972087205 6.775138375

4 7.211102551 7.457211275 7.273410479

5 7.810249676 8.038034586 7.867814182

6 8.485281374 8.695401083 8.538296083

7 9.219544457 9.41328848 9.268360157

8 10 10.17889974 10.04502364

9 10.81665383 10.98225842 10.85829176

10 11.66190379 11.81566756 11.70053418

11 12.52996409 12.67320007 12.56592615

12 13.41640786 13.55027675 13.45

F I S402, HEAREERAF LK EA
R 0, 9T AR ERE S RE P& 24, HEE 8 o, 8954

TR
FREFE B
(K) H5RA&RL. RS8AE | HRA&R2RYA 69 A &
1 17.3554146 8.881192565
2 16.72960979 8.54676396
3 15.8220142 8.064580711
4 14.76844736 7.508807715
5 13.67969344 6.938623867
6 12.62771822 6.391391319
7 11.65062006 5.886090889
8 10.76342369 5.429565057
9 9.967711681 5.021813474
10 9.25822739 4.659497637
11 8.626818667 4.337969903
12 8.064580711 4.05234066

I S403, BHREFT O EFRHATAETHRKE A,

WAE T B S402 ik ey A B, AR A w1 B b Bk Aat g R K38 4.
AR BE R T 0 RELER FhH KA.

ERBIY A R K RET 61 B ¥ EARE| 3B AR A L4 KL B
TR

AR FE
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1]-3.299293009 | 3.61351139 | 15.86802828 | 1.963864886 | -6.598586017
2] -1.963864886 | 4.241948154 | 15.86802828 | 2.670856245 | -5.263157895
3| 1.806755695 | 5.655930872 | 15.86802828 | 3.61351139 | -3.063629222
41 5.027494108 | 7.227022781 | 15.86802828 | 5.34171249 | -0.942655145
51 5.655930872 | 8.562450903 | 15.86802828 | 6.991358995 | -0.157109191
6 | 4.320502749 | 10.05498822 | 15.86802828 | 8.483896308 | -0.078554595
71 3.063629222 | 11.23330715 | 15.86802828 | 9.66221524 | -0.078554595
8| 1.963864886 | 12.0974077 | 15.86802828 | 10.84053417 | -0.078554595
91 2.199528672 | 12.64728987 | 15.86802828 | 11.39041634 0.235663786
10 | 3.142183818 | 13.11861744 | 15.86802828 | 12.0974077 1.099764336
11| 4241948154 | 13.58994501 | 15.86802828 | 12.64728987 2.513747054
12 | 5.655930872 | 13.8256088 | 15.86802828 | 12.96150825 3.61351139

FIR S404, T A & = E R,
ARIE WAL FriR, R B B F EAEIR G RS EAE IS 03E B AR AE G
oK 1 P

D = 32.5+20*log(f)+20*log(Ln) (dB)
T AT IR A AT R AR BB R R PG 69X B A8 a9 4

NE|

AW LA R K HZfo g b 28] 6 R T,
ARFEAX 1, HHEAE TR ZRA. P 2K FHIME 58GHz, Ln
B S0 T E R A SRR ARIES ., T A SR T T

AR FE
B(R)

R4 R1

R R2

R4 R3

R R4

R RS

1

63.85488977

63.55523844

63.45057711

63.55523844

63.85488977

64.16442074

63.8860584

63.78915978

63.8860584

64.16442074

64.63581608

64.38692326

64.30068501

64.38692326

64.63581608

65.22008882

65.00332183

64.92859331

65.00332183

65.22008882

65.87155728

65.68564176

65.62185822

65.68564176

65.87155728

66.55435225

66.39598409

66.34188484

66.39598409

66.55435225

67.24338724

67.1086179

67.06274913

67.1086179

67.24338724

ol N N No N KU, | LN UL R | \O]

67.92257661

67.80757914

67.76855987

67.80757914

67.92257661

9

68.58239305

68.48379001

68.45041849

68.48379001

68.58239305

10

69.21772514

69.13267366

69.10394895

69.13267366

69.21772514

11

69.82628569

69.75244993

69.7275564

69.75244993

69.82628569

12

70.40752318

70.34300556

70.32128492
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